Nuclear expression of apurinic/apyrimidinic endonuclease increases with progression of ovarian carcinomas.
Apurinic/apyrimidinic endonuclease (APE alias Ref-1) is a key enzyme in the base excision repair pathway. Besides its function in DNA repair, APE serves to maintain several transcription factors in an active reduced state such as c-Fos, c-Jun, NF-kappaB, p53 and HIF-1alpha, all of which have been shown to play a role in tumorigenesis. Because of the importance of APE in maintaining genomic stability and gene regulation, we examined whether APE expression is associated with survival and histopathological parameters of patients with ovarian cancer. Tissue sections of primary epithelial ovarian carcinomas from 141 patients were immunostained using a monoclonal antibody directed against APE. Nuclear expression of APE was clearly associated with progression of ovarian carcinomas. Patients with Federation of Gynecology and Obstetrics (FIGO) stages III and IV showed a higher nuclear APE expression level than patients with FIGO stages I and II (P < 0.0001). Similarly, nuclear APE expression was associated with histological grading (grade 1 vs. 2 vs. 3; P = 0.025). In contrast, cytoplasmic and stromal APE expression were not associated with progression. The fraction of APE-positive nuclei (P = 0.0185), the intensity of nuclear staining (P = 0.0496) and a combination of both (P = 0.0070) were associated with survival of ovarian cancer patients, as evidenced by a univariable proportional hazards model. Multivariable analysis, adjusted to FIGO stage, histological grade and type as well as residual tumor after surgery showed that APE is not independent from "classical" prognostic factors of ovarian cancer. An unexpected observation was the inverse correlation between nuclear and cytoplasmic expression of APE. Tumors with strong cytoplasmic APE reactivity showed a higher fraction of APE-negative nuclei than tumors with weak or negative cytoplasmic APE expression (P = 0.045). This suggests that nuclear translocation of APE is impaired during ovarian carcinogenesis. In conclusion, we have shown that nuclear APE expression increases during tumor progression. This suggests that increased base excision repair capacity and/or APE-mediated activation of transcription factors may contribute to more aggressive proliferation of ovarian carcinomas.